In the late 19th century, the United States Congress recognized that water was the essential element for bringing the "arid west" into productive use and building the nation's power. For the last 100-years the United States has successfully maintained a massive water management and reclamation scheme in the western states. Central to this is a 1944 treaty with Mexico which stipulates water allocations and rights between the two countries. The treaty produced an enduring American advantage in terms of maintaining a water status quo with Mexico. Despite paying large dividends for American interests, the treaty now produces considerable tensions between the two countries and contributes towards increased instability in Mexico. This paper shows how the United States used the treaty to protect domestic interests while hindering sustainable development on the Mexican side of the border. In today's environment this situation is counter-productive for regional security. This paper addresses the consequences of our adherence to the treaty, potential impacts from climate change, poor infrastructure investments in Mexico, population growth, the North American Free
Trade Agreement and implications for future policy considerations related to Mexico and its internal stability.
KLEPSUDRA: HOW THE RIO GRANDE TREATY INCREASED INSTABILITY IN MEXICO
Touch water [in the West] and you touch everything.
−John Gunther
The "Great American Desert" was a prominent feature on elementary school maps at the turn of the last century. This desert was an expanse of arid grassland and treeless landscape stretching west from central Texas to the central valley of California and southward from the Dakotas into Mexico. Receiving less than 20" of rain each year, this land was largely untouched for most of the 19 th century. In his 1878 report to
Congress, John Wesley Powell described how irrigation might be used to make the land productive. The timing of his report was fortuitous as Congress was interested in harnessing natural resources, populating the center of the country, and solidifying control over the lands in order to build the nations' power. 1 Congress thereafter authorized a comprehensive irrigation survey and set the stage for the most expansive water management scheme on earth. During the next 100-years the United States built 75,000 dams, over 80,000 miles of waterways, drains, and various flood control channels and diversions. 2 By the middle of the 20 th century, the Great American Desert faded from maps as the area became one of the most productive agricultural areas in the world.
American efforts to harness nature had more to do with national security and international power than creating farmland. Water was a source of national power as the United States was facing emerging competition and threats from across the oceans. Paul Simon "Water for the Poor Act," both recognize water as a key factor in producing regional stability. 29 In particular, Senator Simon's act links American foreign assistance programs to the development of clean water and sanitation around the world. 30 Water Policies and Treaties of the United States and Mexico
The United States has historically used the rights of "prior appropriation" for determining water rights. Sometimes referred to as the "Harmon Doctrine", this approach favors the first settlers that started using the waters from a river. This first appropriation of the waters granted full rights to the waters. 31 In practice it means that downstream states are at the mercy of the upstream states controlling the headwaters. however it fails to provide any definition, measure, or duration for conditions constituting such a drought. Within the last fifteen years this has created significant tensions between Mexico and the United States. 37 Third, water accounting within the treaty is done on five-year cycles. Water allocations granted for emergencies are to be paid back no later than the next accounting cycle. The border region has experienced almost cyclical droughts that make water debts difficult to pay off within any five-year period.
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This is precisely what happened to Mexico during the most recent drought where the emergency water allocations were not repaid for over ten years. 38 Finally, the treaty provides no considerations for future changes in water needs or priority of use. By tacitly ignoring future changes in population, agriculture and industrial growth, the 1944 framers of the treaty allowed the United States a long-term ability to maintain the status quo in the water relationship with Mexico.
39
Water as an American Instrument of Power
During the period prior to World War II, the United States recognized that water would be a key ingredient to the sustained growth of the nation and its economy.
Fortunately the previous fifty years had produced significant water infrastructures and a treaty that secured full rights to the substantial Rocky Mountains' watershed that flowed into both the Colorado River and Rio Grande. 52 Water is without question a key ingredient, and perhaps a tipping point, for the economy in Northern Mexico.
Water as a Regional Security Issue
Mexico is currently laboring under a variety of issues which are eroding domestic stability. The Rio Grande Treaty increases stability risks in five areas of Mexico which, simultaneously, introduce additional stressors on regional security.
Political instability. Mexico is listed as a country likely to be subject to violent conflict over water rights. 53 It is also ranked the 32 nd country most at risk for political instability due to climate change. 54 In addition to political instability, climate change can introduce economic weakness, food insecurity, and migration. 55 Empirical evidence substantiates that both water quantity and quality are destabilizing issues detrimental to economic and social stability. 56 Water and politics (stable governance) are intimately linked. The concept of hydro-political instability is tied, in part, to the rate of change in a given area. The growing population and economy in the Rio Grande basin, combined with the existing over-extraction of groundwater and the potential impact of climate change, will increase changes faster than the various government institutions can 12 manage. Exceeding the institutional capability to cope with change is another factor that creates increased tensions and instability. 57 It is highly unlikely that there will be a violent conflict between Mexico and the United States over water. The control regimes are strong enough that they provide all the mechanisms needed to prevent violence at state or national levels. 58 Recent reports indicate that investor confidence in Mexico has been declining. Mexico has dropped from #5 in global foreign direct investment preference to #19 in the last few years. 65 Public and private financing for Mexican agriculture has also dropped. 66 
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Ultimately this means the Mexican labor market in the north will be impacted by both water scarcity and external competition. Historically this has translated into higher unemployment, more pressure to migrate north for jobs in the United States, and increased calls for "populist" measures to fix the ailing economy.
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Immigration. Migration is one of the oldest ways that people have coped with water scarcity. 68 Decreases in irrigation water quantity or quality have the proven potential to trigger large movements of people from impacted agricultural areas towards urban areas and regions with better opportunities for employment and survival. 69 Usually the movement is from the farms to the city, or in the case of Mexico, to the United States. As seen in other parts of the world, and certainly the United States, this eventually increases tensions and regional instability. 70 The United States experienced this phenomenon as a result of the first wave of change brought by NAFTA.
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Crime. There is an interesting relationship between tensions attributable to water scarcity and crime. Water scarcity has the ability to contribute to socio-economic collapse which strengthens the criminal element; yet, at the same time, the existence of criminal elements is a contributing factor which increases water-related tensions.
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Crime is a wide-ranging topic when looking at recent conditions in Mexico and is a key focus for American policy in Mexico and Central America. Drug-trafficking, in particular, is a very real threat to Mexico's national security and has been costing the United
States up to $1B per month for counter-narcotics programs. 73 Water scarcity has the potential to make the situation worse. As the economy falters, the power of the drug cartels could be strengthened. This was recognized recently by both the 109 th and 110 th Congress where criminal activity and human smuggling from Northern Mexico were the 14 focus of new legislation. 74 Additional instability in the north could allow the drug cartels to step-in and take over more than they already have. 75 There is ample evidence that Mexico's state sovereignty is eroded in the northern states with some areas largely controlled by criminal cartels/gangs. Evidence of cartel influence recently appeared as large public advertisements (banners) soliciting police, federal agents and members of the Mexican armed forces to apply for jobs with the drug cartels. 76 The situation is already delicate and further weakening of the Mexican economy could precipitate further collapse of the fragile sovereignty situation. 77 Public Health. Deteriorating water conditions in Mexico create problems related to healthcare. There is already evidence of water/sanitation related disease in Northern
Mexico and the United States border areas. 78 Water scarcity is the single largest factor behind sanitation-related diseases. 79 The Mexican government, already suffering with an inability to provide adequate public service in the northern states, could be unable to deal with this increasing challenge. A states' inability to provide basic public services can break the social contract between citizens and state, leading to conflict. 80 Mexico's inability to adequately provide healthcare produces new opportunities for drug cartels or non-state entities to step-in and establish strong shadow governments by providing public services (much like Hezbollah has done in Lebanon). 81 
Policy Recommendations
The United States demonstrated over the last 100-years that it can and will act in a unilateral manner on water issues with Mexico. A position of power is not in question;
but changing conditions suggest that it is now time to balance American state power against the potential risks to Mexico. A failure to weigh the risks versus benefits and 15 make adjustments to American policies could have significant consequences on the already fragile political and social stability of Mexico. The following five recommendations provide avenues through which to build better internal controls over water, reduce water related tensions, develop better cooperation with Mexico, and shape conditions in Mexico which influence both stability and security.
From a domestic stand-point, the United States should establish a unified national water management body in order to integrate both the policies as well as the various agencies that touch water into a single synchronized federal entity. Currently there is no single unified strategy for water in the United States. A national agency has been suggested in the past and is viewed as an important step given the current challenges in managing our various water issues. 82 It provides several advantages, not the least of which is having an agency that can operate on the peer level with Mexico's national water agency (Comisión Nacional del Agua). It could also act as the integrator for strategic plans. Currently there are few, if any, strategic plans regarding water in the various cabinet level departments in the United States. 83 Finally, a national water agency, with the ability to synchronize federal policies and resources, could provide better leverage to our ability to resolve domestic and trans-boundary water disputes.
The United States must address the issue of groundwater and extraordinary drought. Both issues have generated substantial tension over the last fifteen years and the potential remains for additional conflicts to arise. Defining the parameters for extraordinary drought appears simple, yet it must be considered within the context of climate change predictions. Groundwater, on the other hand, presents a discontinuity in that it not only crosses an international border, but Mexican law treats all waters as 16 federal property while the United States water laws do not. This could result in American property owners, local governments, water districts, and states contending directly against the Mexican government over rights to underground water. 84 Some legal, diplomatic and informational prowess will need to be demonstrated by both countries in order to overcome the differences and reach an agreement. Addressing both issues will go a long way towards mending noticeable defects in the treaty.
Both countries need to retool the water credit/debit cycles as the current five-year cycle has produced significant tensions between multiple levels of stakeholders in the two countries. 85 With the implications of climate change and severe drought, these accounting cycles become unworkable. Evidence of this is clear from a recent drought, starting in the early 1990's, where Mexico did not achieve full payment of the water debt until more than a decade later. 86 Redefining these cycles could provide more realistic means for achieving water balances and more accurate availability projections while precluding the possibility of rising tensions over prolonged periods.
A national set of priorities for water could help the states and regions balance future water demands against available supply. Unlike Mexico, the United States does not have a standardized set of water priorities and current conflicts between states have reached exceptional heights. 87 A uniform priority list could help water planners make "best use" trades with available water supplies. Extending these priorities across the border region, either inside or outside the context of the Rio Grande Treaty, could help better synchronize water solutions against projected needs in the border region.
Finally, the United States should champion greater support for improvements to infrastructure and irrigation practices in Northern Mexico. 88 There is substantial evidence to show that water demand management, through better irrigation techniques, combined with more effective storage and transport facilities, can provide significant savings. 89 Large increases in aid to supplement Mexico's infrastructure improvement program are needed to produce these results. Mexico receives a relatively small amount of foreign aid which can be applied to this infrastructure program and current funding is at the lowest level in over four decades. 90 In addition to infrastructure, practice has shown that the daily management of water issues is most successful when it takes place at the lowest levels of government. 91 Improvements to infrastructure and irrigation techniques in Mexico, therefore, should be managed at the local versus federal levels.
This presents the single largest challenge to these five recommendations and links water to the other security issues facing Mexico. Support from the United States must be contingent upon Mexico's ability to regain positive political, social and economic control of its northern states and local government bodies. Many of these states are essentially owned by the drug cartels that have created a modern-day Hobbesian environment of violence and terror. 92 The infrastructure aid that goes to these states could be at risk of diversion by this wide-spread crime and corruption. This risk must be mitigated before investor confidence can be restored to the point that large public or private investments can be possible. This is clearly a domestic issue for Mexico, but one in which the American water leverage over perhaps 10 million Mexican citizens in the border region might encourage a serious response from the Government of Mexico.
These recommendations are not intended to set the stage for renegotiating the Rio Grande Treaty and granting larger water allocations to Mexico. To do so would weaken the United States position over this scarce resource and endanger future American interests. The United States should also resist efforts to expand the border region beyond the current 100 kilometer limits. Some suggestions have been made that a range of 300 kilometers might provide better water management and planning. 93 This is counter-productive towards safeguarding American interests in that expanding the range would open up a significantly larger portion of American river basin and aquifers to contention with Mexico. We should also resist suggestions to take a more holistic view of the Rio Grande and consider the entire river as a single river basin to be managed jointly with Mexico. As with extending the range of the border region, this proposal produces significant risk as it would potentially extend Mexican interests all the way into the Rocky Mountains and expose several river basins that commingle in that area. 94 The proposed recommendations, to the contrary, provide a means by which to avoid future conflicts while shaping conditions in Mexico to better suit American national security interests. All of these are in keeping with our stated national security objectives to strengthen relations with Mexico, expand economic opportunities, fight corruption and crime, strengthen democracy, promote prosperity, invest in people, reduce illegal immigration, and reduce infectious diseases. 95 
Conclusion
Water played a significant role in the development of the arid west. It now plays an equally critical role as an element of regional security in North America. This paper showed that the United States achieved and maintained a position of power over
Mexico by leveraging our considerable infrastructure with a 64-year-old water treaty as an instrument of power. It also points out several risks to Mexico's stability associated with the current status quo. Projected changes in trade patterns, population growth, consumer preferences and climate change will require a reassessment of American policies towards water as an element of regional security along our southern border.
Enactment of the 2005 Water for the Poor Act clearly demonstrated that the
United States recognized water as a key contributor towards regional security. It also demonstrated that Americans are willing to align various elements of national power behind a strategy whereby water is eliminated as a factor in regional conflicts.
Recognizing that water is a national security issue, on par with oil, is a key step towards moving water beyond a humanitarian consideration and placing it onto the global stage as a vital element of security and prosperity. Our challenge is to turn that attention to our southern neighbor and use water as a lever against much needed changes in other aspects of Mexican society. Mexico must to regain positive control over its northern areas and push the criminal elements back down to a law enforcement issue versus a national security and sovereignty issue. Only then can the additional benefits of American assistance pay true dividends to the people of Mexico and the United States.
In 1964, Dr. Hans Morgenthau observed two challenges with regard to state power. He said, essentially, that we must be careful about setting objectives which fall short of our means to accomplish them, or setting objectives which overreach our means. 96 It is clear that this statement is as relevant today as it was then. Our contemporary objectives with regards to Mexico are, in part, buried in our policies regarding water. It is time to assess these policies and rebalance our objectives with the means we have available to achieve them. th century. Population was sometimes used as a gauge for progress. The census of 1890 showed the center of the country was populated, yet by the next census, after a severe drought throughout the central United States, the populations dropped significantly. Perhaps a more important consideration beyond population was establishing the American power base through harnessing the natural resources. Congress looked upon world power and domination being linked to the harnessing of water in the western states. Without the various reclamation projects, Congress feared that America might not be able to stand up to the emerging overseas competition and a communist Soviet threat across the Pacific. 10 Underground water contributes 80% of the total water needs in Mexico state/city and ground in some places is subsiding at 40cm per year due to groundwater extraction which is taking place at rates of up to 850% of recharge rate. Note that land subsidence like this is destroying underground pipes and contributing to the overall inefficiency of the civil infrastructure in Mexico. See United Nations Educational, Scientific and Cultural Organization, 23 21 Vaughan. NAFTA sparked explosive growth in vegetable exports (up 80%) and fruit (up 90%). A fresh (raw) tomato is roughly 93% water. Considering the tons of Mexican tomatoes exported to the United States each year, the water content of those tomatoes has been averaging 162,000,000 gallons of water per year since the beginning of NAFTA (roughly 2.2 billion gallons in the last 14 years). This is essentially a virtual water transfer from a waterscarce country to a water-rich country. 22 Bernstein. 151. Sufficient research exists to support the conclusion that as consumer income increases consumers will shift towards higher meat content diets. 42 Ibid. Water provides the means to accumulate a food surplus. This translates into both political and economic power. According to Leif Roderick Ronsenberger, food and our ability to produce it has "…become legitimate strategic considerations." Leif Roderick Ronsenberger, "The Strategic Importance of the World Food Supply," Parameters, (Spring 1997), . 43 Approximately 24% of the Mexican population lives with food poverty. Pan-American Health Organization, "Health in Mexico." Available from http://www.paho.org/ hia/ archivosvol2/paisesing/Mexico%20English.pdf; Internet; accessed 28 March 2008. 467. 44 Gleick, 158-159, 277, 304. The world-wide estimate is that water as a business sector is a $400B per year industry. This figure includes several billion dollars in bottled water sales where, ironically, Mexico is the second largest consumer of bottled water in the world behind the United States. 49 Combs. The Texas border region, which includes 41 counties, is highly dependent on agricultural employment. This area has the highest poverty rate in the United States (27%), the highest unemployment rate (7.5%), one of the areas with the lowest number of high school
